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In this study, we examined the biological activity and synergistic effects of an extract powder of 1%
and 3%, each fresh (FGP) and black garlic (BGP) in streptozotocin-induced diabetic rats. Blood glucose
content was significantly lower in FGP and BGP groups than control group. Glycosylated Hb was sig-
nificantly higher in streptozotocin induced diabetic control group than normal group, but significantly
lower in FGP and BGP groups. Total cholesterol content of the FGP and BGP groups were lower than
control group, but not shown the significant difference between garlic fed groups. HDL-cholesterol
concentrations of the FGP and BGP fed groups were significantly higher than control group, except
of 1% BGP group. LDL and VLDL-cholesterol contents were significantly lower in 3% FGP group, and
the same tendency atherogenic index and cardiac risk factor. GOT, GPT, and y-GTP activity of serum
were lower in FGP and BGP fed groups than control group. Glycogen contents in liver significantly
higher than control group, and has not significantly difference between normal group. TBARS content
was no significantly difference in the liver and serum, but in the kidney, 3% FPG and BGP fed groups
were significantly lower than other experimental group. DPPH radical scavenging activity of liver has
not significant difference among experimental groups, but activity was higher garlic extract powder
fed groups in serum and kidney. These results indicate that dietary supplements of fresh and black
garlic extract powder was contributed to lower of blood glucose, loss prevention of glycogen in liver

and improve of lipid metabolism.
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Table 1. Composition of experimental diets for streptozotocin induced diabetic rats
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Fus) Astel A% pAZAY Solgoz A

(g/100 g diet)

I ) Group”  Ngrmal Control FGP 1 FGP 3 BGP 1 BGP 3

neredient
Starch 39.74 39.74 39.74 39.74 39.74 39.74
Casein 20 20 20 20 20 20
Dextrin 13.2 13.2 13.2 13.2 13.2 13.2
Cellulose 5 5 5 5 5 5
Sucrose 10 10 10 10 10 10
Vitamin Mix.” 1 1 1 1 1 1
Mineral Mix.” 35 35 35 35 35 35
L-Cystein 0.3 0.3 0.3 0.3 0.3 0.3
Choline bitartrate 0.2 0.2 0.2 0.2 0.2 0.2
Corn oil 10 10 10 10 10 10
Fresh garlic powder - - 1 3
Black garlic powder - - - - 1 3

DAIN-96™

) diet composition
I AIN-76™

)

)

Vitamin mixture

Mineral mixture

Normal: Non diabetic control group
Control: Diabetic control group

9AIN-76™

4

FGP: Fresh garlic powder was supplement (1%, 3%) with diabetic group
BGP: Black garlic powder was supplement (1%, 3%) with diabetic group
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Table 2. Changes in food intake, one days body weight and food efficiency ratio on streptozotocin induced diabetic rats

Group” Food intake Total body weight gain Total Food intake FER?

P (g/ day) (g/4 weeks) (g/4 weeks) (%)
Normal 16.66+0.68° 183.40+12.58° 466.52+19.01° 39.35+2.92°
Control 18.63+0.63™ 92.80+50.82° 521.58+17.55% 17.65+9.52°
FGP 1% 19.15+0.44° 119.60+58.96™ 536.06+12.26° 22.52+11.60™
FGP 3% 18.33+0.58" 92.20+27.57° 513.26+16.19" 17.91+5.00°
BGP 1% 18.07+0.59" 160.60+25.78™ 505.92+16.44° 31.77+5.11%
BGP 3% 18.83+0.28™ 141.80+50.79" 527.08+7.74 26.85+9 42%°

““MeantSD in the same column with different superscripts are significantly different at p<0.05.

YRefer to the Table 1
FER: Food efficiency ratio
Values are meantSD (n=8).
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Table 3. The organ weight of liver, heart, kidney, spleen and testis in fresh and black garlic extract administered in streptozotocin

induced diabetic rats

(tissue g/100 g body weight)

Group” Liver Heart Kidney Spleen Testis

Normal 5.01+1.19™7 0.44+0.08" 0.87+0.22% 0.18+0.04™ 0.85+0.19%
Control 6.07+0.41 0.33+0.03 1.35+0.29° 0.22+0.03 1.25+0.19°
FGP 1% 4.94+0.65 0.35+0.14 1.08+0.21° 0.19+0.07 1.16+0.33%
FGP 3% 5.66+1.38 0.39+0.06 1.19+0.37" 0.25+0.08 1.52+0.30°
BGP 1% 4874091 0.34+0.04 0.87+0.09" 0.210.05 126+021°
BGP 3% 5.09+0.84 0.33+0.06 1.04+0.18" 0.17+0.03 1.37+0.39°

“*MeanSD in the same column with different superscripts are significantly different at p<0.05.

URefer to the Table 1
NS: not significant
Values are meantSD (n=8).

Table 4. Effect of feeding in fresh and black garlic extract on fasting blood glucose levels and glycosylated Hb in streptozotocin

induced diabetic rats

Group” Blood glucose (mg/dl) Glycosylated hemoglobin (%)
Normal 183.18+9.20° 0.67+0.40°
Control 580.08+8.04° 6.80+1.69°
FGP 1% 224.49+9.36° 3.44+2.01°
FGP 3% 237.63+6.02° 4.39+2 55
BGP 1% 269.23+9.26" 4.67£2.13%
BGP 3% 264.82+9 55 4.56%1.27™

“*Values in a column sharing the same superscript letter are not significantly different at p<0.05

YRefer to the Table 1
Values are meantSD (n=8).
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Table 5. Effect of feeding in fresh and black garlic extract on total lipid total cholesterol and triglyceride in serum on streptozotocin
induced diabetic rats (mg/dl)

Group” Total lipid Total cholesterol Triglyceride

Normal 201.23+9.84° 72.80+6.37° 34.67+1.52°

Control 325.15+9.20° 96.40+8.57° 44.67+2.80°

FGP 1% 301.84+2.74° 74.63+3.55 40.17+2.66°

FGP 3% 306.1416.65° 81.1149.66™ 35.50+1.26°

BGP 1% 284.66+6.65" 77.28+2.76" 44.6743.15°

BGP 3% 307.30+8.90° 86.26+8.58" 42.67+0.69"

“*Values in a column sharing the same superscript letter are not significantly different at p<0.05

URefer to the Table 1
Values are meantSD (n=8).

Table 6. Effect of feeding in fresh and black garlic extract on HDL-cholesterol, LDL-cholesterol, VLDL-cholesterol Al and CRF in

serum on streptozotocin induced diabetic rats

Groupl) HDL-Cholesterol LDL-Cholesterol VLDL-Cholesterol Atherogenic index CRF?
(mg/dl)

Normal 4150+2.03° 15.45+6.82° 7.07+1.00° 1.30+0.00° 1.28+0.18
Control 29.32+3.26° 53.16+8.70° 13.33+1.49° 1.31+0.30° 2.16+0.35°
FGP 1% 38.05+5.84° 26.98+5.85% 9.83+1.25° 1.08+0.31° 2.08+0.31°
FGP 3% 4137+0.95° 17.28+7.91% 7.97+1 38 0.62+0.19° 1.62+0.19°
BGP 1% 31.21+2.69" 39.96+8.39% 11.13+1.18° 1.10+0.42° 2.10+0.42°
BGP 3% 37.85+2.29° 33.00+9.45 9.93+0.68° 0.47+0.18" 1.47+0.18"

““Mean=SD in the same column with different superscripts are
YRefer to the Table 1

JCRF: Cardiac risk factor

Values are meantSD (n=8).

significantly different at p<0.05.
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Table 7. Effect of feeding in fresh and black garlic extract on GOT, GPT and 7 -GTP in serum on streptozotocin induced diabetic

rats (karman unit/ml)

Group” GOT GPT 7 -GTP

Normal 86.40+2.61° 8.90+2.30° 5.17+0.01°
Control 98.20+0.84° 15.28+0.70" 10.66+1.50
FGP 1% 83.80+3.49" 12.28+0.42" 527+1.24°
FGP 3% 85.00+4.95" 13.2040.84¢ 5.73+0.81%
BGP 1% 84.80+5.89" 10.40+1.67" 7.33+2.44%
BGP 3% 85.80+4.09° 10.40+1.52% 7.80+0.77°

““Mean=SD in the same column with different superscripts are significantly different at p<0.05.

URefer to the Table 1
Values are meantSD (n=8).



Table 8. Effect of feeding in fresh and black garlic extract on
glycogen in liver on streptozotocin induced diabetic

rats (mg/g wet liver)

Groupl) Glycogen

Normal 566.51+18.03
Control 321.78+10.90°
FGP 1% 558.66+44.51°
FGP 3% 580.04+79.70°
BGP 1% 474.85+1352°
BGP 3% 508.95+96.19"

"®MeantSD in the same column with different superscripts are
significantly different at p<0.05.

URefer to the Table 1

Values are meantSD (n=8).
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Table 9. Effect of feeding in fresh and black garlic extract on TBARS content in serum, liver and kidney on streptozotocin induced

diabetic rats

Group” Serum (mmol/ml) Liver (mmol/g wet liver)  Kidney (mmol/g wet kidney)
Normal 34.82+3.90"° 68.15+8.97° 87 41+8.27°
Control 40.15+8.13 90.67+7.40° 117.33+6.82°
FGP 1% 30.82+8.65 85.74+6.48" 113.33+7.62°
FGP 3% 35.89+7.51 82.07+1.53 86.67+6.74°
BGP 1% 33.78+8.87 88.89+6.51° 102.22+6.03"
BGP 3% 36.11+6.34 83.00+6.14° 81.04+9.96°

““Mean=SD in the same column with different superscripts are significantly different at p<0.05.

"Refer to the Table 1
Values are meantSD (n=8).
NS: not significant

Table 10. Effect of feeding in fresh and black garlic extract on DPPH radical scavenging activity serum, liver and kidney on streptozo-

tocin induced diabetic rats (%)

Groupl) Serum Liver Kidney

Normal 31.10+7.54% 29.28+1.06™" 79.54+2.44°
Control 12.8046.68° 28.75+2.53 10.71+0.52°
FGP 1% 29.40+9.50™ 24.50+3.76 36.42+2.14°
FGP 3% 36.66+3.99° 28.16+8.80 78.26+5.20°
BGP 1% 25.45+2.65 28.91+8.46 27.59+9.64°
BGP 3% 45.01+9.82 24.50+4.06 453243 47°

“*Mean+SD in the same column with different superscripts are significantly different at p<0.05.

YRefer to the Table 1
Values are meantSD (n=8).
NS: not significant
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